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ABSTRACT 

This paper discusses a study undertaken to examine 
the contributions of quantity and quality of instruction to reading 
achievement. Models of school learning by Wiley and Harnischfeger 
(W-H) were used in this study. The study sample consisted of fourth, 
fifth, and sixth graders who had complete data on the major variables 
under consideration and who had received any of levels one through 
six of the criterion referenced reading tests^ Data on the quantity 
and quality of instruction were gathered in taped interviews given to 
all principals, teachers, specialists, and selected teacher aides. 
The analytical procedures in this study involved improving the data, 
reducing the number of relevant variables, and deriving the reading^ 
progress parameters. Results indicate that allocated exposure time is 
related to student performance, even while controlling for school, 
student, and teacher background factors. This suggests that further 
field exploration of the factors in the W-H model are feasible and 
will result in refinements of causal relationships. Results also 
indicated that extra time spent by the teacher with the student has 
an effect that is tied to student ability. (The data in this report 
is supported by 15 tables.) (RC) 
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^antlly and Quality of In^str uc^^ / ' ^ 



Models of school learning have >eer. develc^r-r: o.--' ' ' r Uc, 
The more irportant. Hiodels are those by Carroll (2 00^. ; I r..L rr.i 

(1968, 1974), and V^iley and Harnischf eger (1974). Ce^rrolA'^ iroJol .nx:)h.o-* 
sizes the time a student needs to learn a task. The model CcJ.es ^.hc follow- 
ing form: 

iT T • ^.t iina ac t ually .:pr:.n t, 
Degree of Learnings; f ( — ~ r-^r — ' .t 

This laodel induced laboratory research on time and learn i:^g. Dlcom and his 
associates conducted related studies on mastery leamijig. However, the 
present report is more in line with the models proposed recently by Wiley 
and Harnischfeger,*^ These W-H models may be appropriate ft>r both field Md 
l2kboratory research* However, design and measurement problems increase 
dramatically from laboratory to field implementations of time studies. 

«f]ip V7^H. mode] ^or 'ndivif^^i^l '»ns*'r^''c^^or5j1 oypr^syM'*-^ ^rtr? - chi-'-^'^e^on^ 
is presented in Figure 1* Wiley and HarniscMcger state that •'Achievement 
is directly determiried by only tv/o variables: total time needed by a pupil 
to learn a task (4) and total time a pupil actively spends on a given learn- 
ing task (3)," Thus, 

WXY 

Achievement^ f (-rr") 

where, 

W is the total Allocated Exposure Time 

X is the percent Active Learning Time, and 

y is the percent of Usable Exposure Time 

Z is the total Needed Learning Time* (p. 11) 

The parsimony of this final equation is attractive* However, is the 
symbolic conversion of student and program characteristics into time factors 
realistic? 
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Here after referred to as the W-H model (s)* 



ft^UTod*^ ln<j?viduat Instrucltonaf Exposurq and Achievement 



J I. Maximal Quantity of Schooling • 



B. Individual Pupil Charactcrsitics 



i individual Pupii Attendance 



C. Teacher Charactenstics 



T. Instructional Quality 




4 <i \ \» 



a. % Usable Exposure Time 



b. %Active learning .Time 





1, Total Allocated Exposure Time 




i 




2. Total Usable Exposure Tjme 


^ 








3. Total Active Learning Time 


^ 



4.. Total Needed Learning Time 



Q Achievement 



figure 2 from Wiley and Harnischfeger (1974), p. 10, 



Cc-.i U.:. .- 'cn -.na ii-^ynitude of the Jnarvy ral<^tionships isi the W-H model 
'jc Uctor-jruiec-^ Ri'.e most importdntly, are the effects of these factors ijxter- 
active" 

1-h.i pre sen c ^tuuy explored scene of the impUcations of the W-H model 
fcr ix.aLviC~ml instryction in the context of an analysis of compensatory 
readii-.g programs in grades 4, 5, and 6. The approach involved assessing the 
total -cuoft or onaar.tity of reading instruction available to all students in 
the regular classroom and in additional reading programs usually based on 
Federal and/ or State aid. The approach allowed an assessment of the impact 
,of time on achievement in regular reading instruction and in special reading 
programs. Concomitant witli the assessment of time, selected qualitative 
Conditions of instruction were analyzed. Variables defining the conditions 
of instruction incliiaed - teacher age and classroom socio-economic status plus 
a unique index of the quantity and variety of instructional resources avail- 
able. In addition, estimates of time available for reading instruction were 
obtained for four iriStructional modes: whole group, small group, individual 
help, and individualized. 

In the context of studies done in school settings, ^he present analysis 
provides new data on the continuing conceptual and empirical exploration of 
. the effects of quantity and quality of instruction on achievement. It must 
be added thai the present study was designed and implemented before the W-H 
models were published. This prevents a definitive examination of the impli- 
cations of the models. In addition, due to the complexity and diversity of 
the original data base, the analyses reported here do not fully exploit the 
data; they are designed zo increase our understanding of the W-K model. 

Focus of the Analysis 

The general focus of the study was an examination of the contributions 
of quantity and quality of instruction to reading achievement. 
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* "^on concerning quantity was feaiaed in the following vray: 
, * \xo v»hat cixtent does tiine available for reading instruction contr;.- J 

batci to reading achievement? 
yn£;lructional time was gathered by modes of instruction with the regular 
clascrc&n teacher and with any additional reading treatments* The fcllowino 
acJdifcional questions could thus be evaluated: 

2, To what extent does the contribution of time to achievement: vary, 
as a function of instructional imDde? 

3, To what extent does additional instructional time in reading out-- 
side the classroom contribute additional increments in reading 
acliievement? " ^ 

4, To what extent do the contributions of additional time in reading 

to achievement vary as a function of type of staff (reading special- 
ist or aide)? 

The question concerning instructional quality was framed in the follow- 
ing ways: 

5, To what extent does the quality and quantity of instructional re- 
sources available in reading instruction contribute to reading 
achievement? , . ' / - 

The Carroll and W-H models imply that both quantity and quality of 
instruction may interact with instructional time, the quality of instruction 
,or other factors defining instructional conditions. These ^ditional fact- 
ors include teacher variables cuid characteristics of the student body* 
Therefore, additional questions concerning this type of interaction were 
framed as follows: 

6* Is achievement a function of time in different modes of instruction 
and student apticude? 



. .siP.At the initial focus of tha study. The approach 
jn^'- , . l>'^'.the ccntiibution of the other factors tradition- 

p/Z^ . of this type. For convenicince , these factors are 

GunuT.?.-**: . « ( tj Uift categories^ in the W'-H model in Figure !♦ 

iuc* ; \ ^ -^-'^ } fiil c haracteristr cs 

. ^atjer ' c? Occupation 
InrM-s/iJj^? ?ur)ij A ttendance 

.J., Percentage of Days Present (subsumed in the number of minutes 
per year of reading instruction) ' ^ 

Teacher Characteristics 
1^ Age 

2, Degree Status 
Instructional Cjuality 

2, Instructional Mode (indicated by time in a particular mode) 

3, Instructional Staff Type (measured as tiroe with teacher, spec- 
ialist, paid aide or mpaid) 

4, Number of pupils 
^ 5, Percent white 

6, Percent working poor/ unskilled 
Total Allocated Exposure Tiioe 

1-4* Teacher tiroe in whole group or small group instruction, indiv- 
idual help or individualized instruction* 

5, Total Teacher Time 

6, Total specialist Tiitie 
7* Total Paid Aide Tirae 
8. Total Unpaid Aide Tijne 



Total Keeded Learning Tlr v: 

!• General student aptitucu 

2. Specific student eptitucle 
Acfiiovement 

1, Student performance on h ncnn-referenced reading test, 

Preliminary invesrigaLions of these variables in the W-H model were b 
ed upon correlations and regres^sions on data from 4 school districts, 

I 



Method 

\ 

Sait^le r ' 

The present analysis is based on a preliminary sample cf 2516 Ss > j^'o'tir 
school districts as shown in Table 1, The study sample v/as drdvn fror. an ^ 
initial sample of 5 districts and a potential participating stiidenc saitple 
of nearly 6,000 Ss, One district was lost due to inccmiplete acldevement 
test data {N=72} while other Ss were removed in the development of sioIj- 
(^^amples. - * • ^, 

Insert Table 1 about here 

The study sample consists of 4th, 5th, and 6th graders who had complete 
data on the major variables under consideration and who had received any of 
levels i-^ of ttie criterion referenced reading tests. Districts and schools 
were selected for variation in resource use in reading instruction* District 
h, for example, generally had a modest investment on added resources for 
reading instruction, but had a student population, approxijnating the disad- 
vantaged population in some iirban districts, Ihe remaining three districts 
were characterized by heavier investments in coropensatary reading progr^Jns. 

* 

Data were collected in the 4th, 5th, and 6t:h grades that had voluntarily 

participated in the experimental installation of the criterion referenced 

reading tests. Generally, this meant all classes in a school at the inter^ 

« 

mediate level whether or not that class had many Ss in cor?)ensatary reading 

programs^ 

Desiyi 

The design for data collection is summarized in Table ..2, A longitud- 
inal design was used to obtain repeated administrations of both norm 
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seicxenc-:' ...o.-a-?.'':.. ineasuires 'of achieveanent bver a thxefe^., ' 

yo&y: i:-c-l ■ > vc?£erenced tests were instalied as alter- 

nax.i^c .:;e'^'>u. . .. ' -'-^ ciwlii-^v&Tisnt from January, 1974 to J^e, 1974, 

llie prosen... vt,.-.^r. . iov'^vs,^', focuses on the nom referenced ineasares. To 
proHde a bc^ui-s -Ic c-.-icwcriny the major questions of wit^rest, data on the 
quantity 'and cpB^^':^r of instr^Jction as well as on other 'school factors Were 
'obtained durij^g v-hQ nsriod from January to June, 1974, 



0 

J: — * 



Insert Table 2 about here 



A list of the variables included in the analysers of the -W-H model is 
given ii> Table 3. A representative list of all original variables is pro^; 
vided in Table 4. ^ 















0 




\ 














\ 

Insert Table 4 


about here 











Data on the qviantity and quality of instruction yfere gathered in taped 
interviews given to all principals, teachers, specialists, and selected 
teacher sides. This interview fc^cused largely on obtaining estuaates of the 
minutes per week of reading instruction over each of four instructional modes 
whole group instruction, small group instruction, individual help, and indiv- 
idualized instruction. The interviewers alloc.ated available instructional 
time for each student by mode^ within teacher ^d by nvode within any addition- 
al reading treatments scheduled for a given student. Questions -about tij«e 
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I • - . - ■ 

. ..a.crea from all persa-nel involved and enabled a series of. cross- 

r-.i time, estimates for any given student* 
All addition to questions on time, the interview resulted in a record 
of all laaterials and equipment used as a- resource in readiJig instruction. 

21 resource utilization (iMPP) was developed to simul- 

■tan€S3siy quantify the extent of insti^^ctio'nal resources available to a 
teacher, together with the extent of utilization of resources,' To obtain 
"SnS^^ for. ^ach teache^r, the interview record grouped instructional re- 
, sources ".into four categories ,' one ■ for each type of materiail used; 1) basal 
' series,' workbooks, and other skill- builder supplements, 2) additional soft- 
ware, 3) hardware, and 4). teacher created materials, A score for .each 
category was detezmined, based upon the number of materials used in that 
category and how they were used. In nost cafees, materials used as a major 
resource were giv4n a'valile twice that given supplemental materials, such 
as additional workbooks. The IMRU was determined by taking the sum ox ^ 
four scores derived for ekfch, category of materials. A brief description of 
each of the four scores making up the IMRU follows! 

Materi als Categor^ #1.- This score for basal series, workbooks,, 
k^d other skill builder supplei^ents was perhaps the most con5>lex. 
For each basal series used, a value of 2 was added, A value of 1 
was added for each, workbook used in conjunction wrth a basal 
series. In addition, a Value of 1 was added if one to three add- 
itional skill builder supplerents were used,, and a value of 2 rf 
more,than three 6f these skill builder silpplements were used. Th^ , 
• , highest possible score allowed for Materials Cal^egory #1 was ^2, 

M.^.rials4dteciorv #2. Additional software was 9^°"?^'^ ^ 
\o the number of obvrousiy different resources used: less than 3, 
3-6, and greater than 6. Valued of- 1,2,' and 3 were assigned. , . 
respectively, when each group of different "^°;;^=^%;;^%^^^^3"^3. 
. .supple mental resources. These values were doubled for groups us 
' td as major reWces; If more than six major resources were us- 
ed, a total maximum. score of 9. was assigned. 

' M.;.rials- category |3, In ^erteral there '^^^^f J^^^^ If.Z'' 

of hardware used. A value of 2 was assigned to -each type of hard 
ware used as a major resource, while 1 was ' assigned ;to each type 
onardware used as a supplemental resource The highest possible 
score, the case in which all nine types of hardware w4re used as 
( major resources ^ was 18, , • ^ • ^ 



- i^aterials^ category .#4_,_ The score xo> .U>n./ ". -c^r,-' jn-it-r:.;ils is 
" similar 'to that of. hardware * Values ax 2 anc v;*trt -.s^icmed to 
^ eadh type of teacher . created materiaj. ubca a^;.:li:vaxj:cj on vihe.ther 
it was a major or supplemental resource, r^>s'-;occivc V/ Since , 
y there were fj-ve types, ^he highest poss;b:*c-* scores Wc*:? 10 • 

lotal scozfe <^h the IMRU was 'largely deter/nir.ed r^pxerirls categories 

.1 and 2, since, by comparison, values derived for categories 3 and 4 were 

generally low» It remains, a problem for future analytiis to detenuine how 

these various instructional resources may best be coinbined intc one ii\dex.^ 

. ' ' ' ' ' ■ \ 

Analysi.s ^ . \ \ 

The aAalytical pr9cedur6s were designed |o answer the 'original research 

questions. Vie procedures involved in5)roving the data, reducing the n'umber; 

of relevant variables, and deriving the reading program parameters.^. 

Following a complete data edit, fre^ency^ distributions were obtauied 

for all variables.^ These distributions led to the conversion of all ti^rae 

variable:: into natural lege. Mcanc, ;:tcindr.rd dovi::ticr.c zsit cprralaticnc 

■* ■ » , 

were then calculated. Estimates with low variability were eliminated, ^ . 

A principal components analysis with varimax rotation "was then run on 

a large proportion of the raw data matrix, including selected muftiplicative 

interactions. The ^resultant rotated factor structur'e accounted for ^ust over 

^ 50% of the variation in the correlation matrix. The first four factors ac* 
counted for virtu^ly all of this variation. Then^ factors in order of im- 

" portance were small group instruction '{23%) standardized achievement (16%)], 
the teacher (9.4%), and whole group instruction (1.4%). • A student background 

- factof and individualized instruction accounted for additional small amo\ints 



of variation. . y] ^ 



This study is consistent with tlie study data which showed that reading 
? • •» ^ 

instruction among students varied**lnost in amount of time in the small group 
J ^ , - ^ 

mode. Even with the compensatory programs included, there was not much 

1 When there were gross amounts (above. 20%) of data missing fo;c a variable, it 
was eliminated from the analysis. * 



var5atio' j. " c^'^-'A ns^lp aad ^ndiridualized modest of reading 

instrvctiioa * Tr. ' -r the, xactor analysis led to 'a reduction in the 

notftiber of vari,cib:.^i.> '•'ic.^''ied in subsequent analyses, as may be determined by 
comparing Tables ? ':ir-d *u vhxs analysis also showed that the two administ*- 
rations of 'the O'vT in J.xnuary and Jvme were virtually interchangeab"»e4 "^ere 
was less than one-fourtii of a standard deviation of change in.th. scores 
and they were hi^Uiy intc.vcorrelated (r - f86). 

The result of zhe. fadtor analyses further suggested that the aptitude x 

\ ' \ 

q[uantity or quality of instr\^ction interactions could turn out to be import- 

antt Tiie January CAT administ^tion thus became the measure of spe^fic ap- 
titude which was used to define a series of interactions with different roea*- 
suras of instructional tiire* . ' ^ 

With the number of variables reduced to a manageably set, a series of 
multiple regressions were calculated using tlie J^jne CAT as the dependent 
variable* These regressions were organized to investigate the major study 
questions. The regressions were run in sets by district, with a separate ^ 
analysis for each district. Each set of regressions included dumitY codes 
for schools and a standard group of variat^i^s defining classroom conditions, 
the teacher factor, general aptitude of student, and student background, 
rflie measure of quality and quantity of instructional resources (i.e., the 
IMRU) inclu'^'id in each regression along with jkeacher was age and degree 
status • The specific estimates of instructional time were varied in each 
regression. * - 

The significance of each factor in the regression equations was tested 
by confuting a t^ for each weight. Estimates of the practical significance 
of the various factors in a given equation were made on the basis of stand- 
ardized regression weights^ These weights allowed coirparisons of the contri- 
huticn of aptitude and quantity of instruction to achievement, ^ 



The results are organized first by correlatioV^t . 
W-H model by district followed by regressions of zhcr j 
achieveipent withi" *• ^" district. As an aid in develop:oi 
teractions of tiir- oy student aptitude have been inc^^ced 



Results 

The W-H model suggests that student and teacher factors a<'€c-,l- .M.c"' 
allocated exposure time , and total needed leamijig thm, v-hich su;.£-../>-r-. - 
impact on student achievement. From the beginning of the analyr.ec, 
apparent that total allocated exposure tiine may hide interaction? -.vir.]. 
student aptitude. Thus, total allocated exposure time was divider, ir.to the 

following components: 

1. Teacher time in whole group instruction - 

2. Teacher time in small group instruction 

3. Teacher time in individual help 

4. Teacher time in individualized iastf^uctlon / 

i 

5. Total Teacher Time 

6. Total Specialist Tiiae . . ^ 

7. Total Paid Aide Time 

8. Total Unpaid Aide Time 

The means and standard deviations of these time factors and the vari- 
ables entering into analyses is provided in Table 5 by district. 



Insert Table 5 about, here 



AS an initial exploration of the W-H model, it was divided into its 
majpr components. This division allowed a study of the relationship of the 
school and student variables to the allocated time variables. Following 
this, the school and student variables were related to general and specific 
student aptitude. These correlation studies provided some incentive for 
further analyses of allocated exposure time and needed learning time. 



•7 
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(Note that aptitude is considered a proxy for needed ie.rr.i:.J V..v, ■ • 
analyses • ) 

Tables 6 and 7=o„tain the zero-order correlation, of school -'■/■-.•.t 
variables v,ith teacher ti^e in »hole group instruction and s.-aU ,ro.,p in...-v.- 
tion, respectively for each school district, for comparison, T,^l. ^ co„ta..s 
the zero-order correlations of the sa^e variables „ith total specialist 
time# 



Insert Table 6 about here 



Insert Table 7 about here 




^ ,„a the school and student variables is district specific. Gener.llx. 

the expected relationships obtain for percent white and percent working 
poor/unskilled in the classroom. Interestingly, older teachers see. to 
spend less instructional time in the small group mode, .fte relationship 
between teacher's age and whole group instruction is significantly posit- 
ive in three'of the districts. Older teachers use whole group instruction 
more often, 

in comparing whole group and small group instructional time. Districts 
K and E have an important pattern on percent working poor in the reading 
class. The more lower-SES students in class the less whole group instruct- 
ion and the more small group instruction is used. 

AS one would expect, these districts vary greatly on instructional 
materials and how they are used. In District D, more materials are related 
positively to small group teacher instruction and negatively to whole group 



vncher instruction. However, In District C the reverse n.oid.s, , 
ther e^n.'^lyscs of the ojnpact of instructional materia] on rstuciuy 
cnco vill be required within each district* 

Are school and student variables related to total teacher 
tViB relationsliips positive or negative? Several relatioushipr* rx*"**c r ^'i 
school and student variables for total specialist time were ntiqarivii, iT-b-.* 
9 contains the correlations of selected school and student varioi^le;: <iXiA 
total teacher time. In several districts, definite relationships enie?-ye. 

^ Insert Table g about here 

For example, in both Districts B and U> total teacher t5jxo. is related 
positively to quantity^, of instructional materials used and negatively to 
teacher age. There is also a slightly negative relationship between tctel 
teacher ti^. i and percent working poor /unskilled in each reading class, the 
more whites in a class, in general, the more teacher tiiae. 

It ic clear th:;t conw: school ariu sLuueut factojLs ctre dLrecrly rexarea 
to allocated time. For example, a district with more resources may use- 
small group teacher instruction. Larger clashes or classes with experienced 
teachers may have less small group instruction. 

Because achievement may also be related to total needed learning time, : 
the following question can be askedi Are school and student factors related 
to total needed learning time? Needed time is not available in the present 
analysis. However, needed learning time is directly related to aptitude or ability. 
This may be used as a proxy for needed learning time. The relationship be*- 
tween the school factors and a measure of general reading ability (actually 
a pre-tect in the present design) is presented in Table 10 and specific ready- 
ing ability, in Table U* It should be noted that the general c^J^ility measiire 
was administered to all of the 4tkr 5th, and 6th grade students when they 
p^^sed through 3rd grade, Thi^speciftc measure of reading performance was ad- 
ministered to all students during January, 1974, 
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In subsequent .^alyses, both measures arc v.t,c,& 



ability. 



Insert Teible 10 about here 



Insert Table 11 about here 



If aptitude is an acceptable proxy for "time needed for learning," the 
variables in the W-H model that might impact an "time needed" would include 
student age, Father's occupation, the IMKJ, nuinber of nanutes in reading 
class, percent white' and' percent working poor. If reference is made to 
Tables 10 +11 it becomes apparent that needed learning tiine (as .measured by 
pretests of general and specific ability) is related to school and etudent 
variables. These tables imply that studies of the impact of allocated 
time and needed time must take iato accoiaiitthe student* s age and socio- 
economic status, nuinber of students iii t^e reading class, percent white 
and percent working poor/unskilled in the classroom. 

Having noted that some of the factor^ in the W-H model are related to 

s 

allocated exposure tijne and needed leaming\(defined as aptitude in the 
present analysis) , it was possible to study the relationship of allocated 
e^cposure time and needed learning time to final student readi:i^ ichicvement, 
Otie zero-order correlatioi.s of allocated exposure time and aptitude to 
final student achievement is presented in Table 12 , 



Insert Table 12 about here 



With reference to Table 12, it becomes apparent that the correlation 
between the time factors and final student achievement may not be linear. 



Are tt-uro ..'.v, ' ^^j.e data? Table 13 shows the zg,to^ 
order cor;.v:r*' ;> ' • o • treatnaent) interactions for 
total v;hc2e 9'^^. , ^.i..'* , v ;.*..Iuai iielp, and individualized instruct- 
ion for th2 four dibtrj* .-f » , 



Za t-0:Zy Tarlc 13 about here 



The di.stra.'Tt specific Interactions of aptitude by time suggest that an 
analysis of the £>iir.u?T:aneous: effects of tliese factors may result in signifi- 
cant interactions of time by aptitude on student achievement* Table 14' con- 
tains a regression analysis of final student achievement on the^selected ^ 
factors in the W-H r«odel. This analysis helps clarify the tiine effects and 
their interactions with aptitude while holding constant the other factors 
known to effect student perfonnance. Table 14 contains only r«w regression 
coefficients because comoa,risons are being made across districts. School 
effects within each district are beijig controlled for by -the use of dunmry 
school variables. 



Insert table 14 about here 



The regression estimate's of the effects of time cind aptitude by time 
are ^'unique" in the sense that the student, teacher, classroom, and school 
factors are controlled for in each equation. 

a?he significant time effects occur mostly with specialist, paid aide^ 
or unpaid aide tiire. This instructional tinie is in addition to teacher 
instructional time* The interaction effect that is significant in two 
districts is for aptitude by time for individualized instruction (II). The 
reading time provided by the specialist was coded as individualised or small 



group instrucnl,. '^p* ■ - . - L-^-'-cricn effect of apptitude by IX time 
reflects ix.^tru- tJ^vv hv / . 

The si'jaifi. r: .loi^a.i^x ^ .craction of aptitude by XX tii^se. can be 
interpreted withui rfidbcn i^ucc^usc tliey have been calculated from positive 
and negative ?-.:cores on each interacting variable. Thus, the following 
relationships oczavnd in the analyses: 



Sign of 

Regression .^),--cltade x . Tiine ^ Effect on 

Weight Final 



Theoretical 
Effect on 
Final 

Achievement 



^3,0 (low) -3,0 (low) • -9.0 (low) 

' -.3,0 (low) +3.0 (high) +9.0 (high) 

m +3,0 (high) -3.0 (low) ' +9.0 (high) 

+3,0 (high) +3.0 (high) -9.0 (low) 

The significant negative interaction of aptitude by individualized 
instruction can be interp 'eted as follows: (1) high aptitude and high 
tine or lew aptitude and low time are the ••worst" combinations for achieve- 
ment, (2) low aptitude and high time or high aptitude and low time seem to 
facilitate achievement. 

The relative effects of the variables in this model of student achieve- 
ment are indicated by the standardized regression estimatesTSx Table 15 . 
The interpretation of relative effects is restricted to each specific 
district. ' ^ 



Insert Table 15 about here 



Within each district, the relative importance of the more salient 
time effects ^is as follows: 



District A 


Di^strict B 


Dxs trice c 






a»otal Paid Aide (+) 


Total Paid In*s W 


Total Pa3.a Ai.xie , 






Pre --CAT by SGI 


Total Special- 


Teacher SG Xji^c, 


•' *» ' \' 




In^s (-) 


ist (-) 






^ •) 


Pre-CAT by GvG 


Pre- CAT by Ind. 


Teacher In^d* 


.v.c.c;ie; 




In's (-) 


In's (-) 


Help C+) 


in lb* 




Teacher In'd* 


Teacher In*d, 


Total Special- 




\i G 


Help (+) 


Help (-) 


xst (-) 




(-) 


Teacher W G 


Teacher W G 


Pre-CAT by Ind. 


prG-C?iT Dy S G 


ln*s. (+) 


In's C+J 


in s« V—/ 


InV.. 


(-) 


Pre-CAT by InM* 


Teacher S G 


Pre-CAT by S G 


PreKlAT 


by Ind. 


Help (4)^ 


In's. (+) 


In<s (+) 


Ins. 





In general, additional instructional time (i.e. above teacher time) in- 
teracts negatively with student ability. This leads to the interpretation 
noted previously but raises a final question oa the nature of the effect of 
total teacher time. For example, is total teacher time a significant in** 
structional time variable? Is the interaction of total teacher time by 
student aptitude significant? Table 16 contains the full regression roodel 
for student achievement pli:© total teacher time. 

Insert Table l6 about here 



Regressions were also completed with total teacher time plus the inter- 
action of total teacher tinie by student aptitude. These combined analyses 
resulted in noi. -significant interactions and a slight iic^rovement of the 
linear effect. Portions of the total teacher effect interact positively 
with student aptitude* This is in sharp contrast to the significant, neg- 
ative interactions for specialist and paid aide time noted previously. 
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ConcXxisi-ojis 

Due to the fact that the W-H model and the present stuf?' • / ' -'V- 
allel efforts, it was impossible to explore in detail some o^^ t'.c ^' c.:":*:; 
variables in the W-H model. However, the W-H model seems slMu/isti- iM the 
sense that the iit^ortance of interactions of allocated ti:ia r.v ^.aCcnt apti- 
tude are not clarified nor are the reductions in total aiiocat.s5 ti^iie by % 
Usable Exposure Time and % Active Learning Time clarif3.ed as iir£>roving tlie 
prediction of achievement. That is to say, is siiflply reducing the •cot&l 
allocated exposure time by a percent going to improve the prediction of 
achievement? • 

These analyses do suggest that allocated exposure cime is related to 
student performance, even while controlling for school, student, and teacher 
background factors • 'In one sense, the present analyses are very conserva- 
tive. Two controls for ability wer** vsed ^^nri ypt th^ tlinP ^^f^r^tr. ^ 
came through. These time effects were generally positive for the linear 
effects of total teacher time and negative for the linear * and interaction 
effects for the added time variables. There are some district specific 
departures from this pattern with a negative contribution for whole group 
teacher time and a positive contribution^ for small group teacher time. 

These models of student achievement acco\anted for 75 to 80 percent of 

the variation in final reading achievement. Initial studies without strict 

\ 

controls on' student ability resulted in lower proportions of variance. The 

♦ 

intent has been to present models that will hold up under different analyti- 
cal schemes to be applied in the future. 

This study suggests that further field explorations of the factors in 
the W-H model are feasible and will result in refinements of causal relat- 
opnships, Hov^er, these field studies will be pensive, and will have to 



he oj.;,i:i-ict or cchool specific d^e. to the obvicms districi:, varie^rlc'i r- -.u.r - 
ea ;..n tha present analyses. Probably the second rost important poxnt In 
cuSi^-.equor;t analyses will be the clarificdtion of the Interaction ci -36\ticx\- 
al instructional^ tiine with studcmt ability*. The present study ;>u9«jec^LcJ t.uii 
time above that of the teacher has an effect that is tied to stuGent s.bili*.Y. 
In fact, additional time by the'^'teacher itiaf only be cost-effectivo vit:h low 
and loiddle ability students. Low time with low ability students and hicjh 
tiifts with high ability students" may not be paying off for tiioe aijove a c^T.t- 
aixi point. Pur ti^er studies should be designed to determine optimum studtitit 
ability -instructional time-performance combinations in the school setting* 
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Tabic- 1 

Sample Characteristics f or >Each 
District*.in the Analyses^ 



Variables District 

' A 



^ B C D 

Ko. Pupils * 567 947 , 479 523 

?!o. Schcrlr '2 7 ^ 

No. TcachcrtJ. 36 56 60 25 

Type District Suburban Urban Urban Urban 

% White 89% 83% 88% 63% 

% Lower Status * 25% 36% 59% 37% 



^Thls number reflects ti<?o schools which are tiot-in the analysis. 
These two additional schools ,have higher proportions of white and uppe: 
status studentsf thus making District B more comparable to the other 
districts in the sample than appears at thijS stage -of the analyses. 



7 



CM 



o 
a 



o 

u 

O - 

o 




0) • 

' o d 



O (9 
CO 0) 



iJ o 

^ o 
fe5 W 

4J 

^ u 
o 

^ & 

O ?5 

(0 4J 
<U 

O 0) 



c 
U 



o 



O 



13 
r-I 



CO 
O 



Us 
u 

00 4J 

o r< 

3 -rl 



U 

o 

4J 





0) <H 




<d, a* 


O 




w > • 












<y 










u 










o 


0) O 


a 






iJ 




1 >^ OJ 


• 




«d 


§ 












^4 O CO 




1-4 






O t/i 




O 


•Q 






H 


• o 




•H 


> 0) 


















•rl 






i2j CO 




5? H 




a 








4J 






o 














<U 










H V 


CO 




(d bO 




< o o 




4J 




4J' 


H ^ 




(d 








<d 


Q 4J M 




^ 0) 






M 0) 




0) f-4 










O ^ 






H w 




C K 










Q 


S3 




O r-I 0 


•H 


U 'H 






. ^ .H •H 




o cd. 


00 


*j ci. a 


o 






♦H 


<d d 




0) cd 


Cd 


cc 

0) 


:3 A4 cd 










Cd r-l 




Cd 


Q 


(d M-t 0) 


♦H O 








> O ^1 




O 0) 


Cd 


O 


w ^ <d 




•d ^ 


♦d 






o o 




a; 


H 


<d O 








•r-I OJ JLI 






to 






f~l Q) 


•H > 




• 


o :? 0) 


Pi .d 








PQ 4J 






(d 




O 



0) 

•a 



ERIC 



25 



Table 3 

Variables, Included in /ae fvC^resGjcn Aiiulysib 



4 

Variable No*s, ' 1 



bv District ^ Variabl e Name, 

\ » 

c 

Student age y 
Father's occupation^ - — " 

VEV raw score (Total reading score in 3rd grade) 
Number pupils in class 
Teacher degree status 

IMRU (Index of materials and resource utilization) 
Post California Achievement: Test Total Reading 
Dufftny for school 1 
Dmmy for school 2 
Dununy for school 3 
Dunmy for school 4 
Dummy for school 5 / 
Dutwny for school 6 
Teacher age 

% working poor ' ' 

% iyi»killed 
% skilled blue collar 
% skilled white collar 
% business 

'% professional , 
Log minutes per year whole group teacher 
Log minutes per year small group teacher 
^og minutes per year individual help teacher 
Log minutes per year individualized instruction teacher 
Log total minutes per year small. group instruction 
Log total minutes per year individual help 
Log total' minutes per ye^r individualized instruction 
Log total minutes "per year total teacher 
Log total minutes per year specialist 
Log tol?al minutes per year paid aide • 
Log total minutes per year unpaid aide 
, Jan, 74 <:ali£ornia Achievraent Test Total Reading (CAT) 
^ Jan, 74 CAT^x whole group instruction 
' Jan/ 74 CAT ^ small group instruction 
Jan, 74 CAT x individual help 
Jan. 74 CAT^x 'individualized instruction 
37 Classroom socioeconomic, is-tatufi ind^x ^ 



A 


B 


C 


D 


1 


1 


1 


1 


2 


2 


2 


2 


3 


3 


3 


3 


4 


4 


. 4 


4 


5 


5 


5 


5 


6 


6 


6 


6 . 


7 


7 


7 


7 


8 


8 


8 


8 




9 


9 


9 




10 


10 






11 


11 






12 








13 






9 . 


14 


12 


10 


10' 


15 


13 




11 


16 


14 


12 


12 


17 


15 


13 


13 


18 


16 


14 


14 


19 


17 


15 


15 


20 


12 


16 


16 


.21 


19 


17 


17 


22 


20 


18 


18 


23 


•2-1 


r9 


19' 


24 


22 


20 


20 


25 


23 


21 


21 


26 


24 


22 


22 


27 


.25 


23 


23 


28 


' 26 


24 


- 24 


29 


27 


25 


25 


30 


28 


26 


27 


31 


v29 


27 


27 


32 


30 


28 


28 








33.- 








3K 


* 






35 








^36 









^^Evcnfeuplly deleted and replaced, with classroom SES on which data v;erc 
complete, ' /• 

* ^All ^ime variables were log transformed^ ^ ^ , 
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y inc and__Titr e b y *Mc de ^'y.^^^""— ' 



,*d Principal -Components Analysis 
--^ Name 



!• Total Reading Instru^'ticn 

2. Wiole Group InstruCwioii (WOI. 

3. Small Group Insrtructlon (SG^) 

4. Individual Kulp (Hi) in Heading 

5. Individualized in.structxon (II) 

6. All Specialist Reading Instri'ction 

7. All Paid Aide Reading Instruction 

8. All Unpaid Aide Reading Instruction 

9. Whole Group Inistruction by the Teacher 
10. Small Group Instruction by the Teacher 
11^ _ Indii^iduaL ilelp-J^ivL^h^^eaoher 

12. Individualised Instruction by a'eacher 

Materials 

13. Index of Materials Resource Utilization 
Studerit Characteristics 

14 . Age 

15. Sex 

16* Birth Order 

17* Father's Occupation 

18. Father's Education 

19* Mo<^bf»r'<; Or:c"n;^^-"» 

20. 'Mother's Education 

21. 3rd Grade Reading Ability (PEP TEST) 

22. Number of Days Absent 

23. Percentage of Days Present 

2,4. Membership in a Specific Reading Class 

25. Moinbership in a Specific School 

26. Raw Score on 1st Test Adm. at CRT Lav. < 

27. ' Raw Score on 1st Test Adm. at CRT Lev. : 

28. Membership in a Specific District 



No, ^ ^ 

Stud an t !3ody Charticter \st:ics 

44* No. of Students in Reading Class 

45. Percentage of VThite Students 

46. Percentage of Black Students 

47. Percentage of Spanish Surnamcd Students 

48. Frequency of Change in Reading Group Con 

49. Percentage Working Poor or Unemployed 

50. Percentage Unskilled VIorkors 

51. Percentage Skilled Blue Workers 

52. Percentage Skilled White Collar 

53. Percentage Management Level 
'54* Percentage Professional 

55. No. Absences/day from reading class 

56* Mobility "in" -and "out" 

57. Voc, Comp.i Total ^DS3 on Jan., 1974 

58. Membership in High-C.A.T. Ability Group 

59. Membership in High-Middle C.A.T. Ability 

60. Membership in High-PEP Ability Group 

61. Membership in High-Middle-Pep. Ability Gi 



School Characteristics 

62. /Ability Grouping Practices 



Teacher Characteristics 



29. Age 

30 . Sex 

31. Degree Status 

32. Total Years of Experience 

33. Typ^ of Appointment 

34. Teacher Expectaft^y of Student Performance 

u nder real conditions 

35. Teacher Expectancy of Student Perforn\ance 

under ide al conditions 

36. Ideal minus Heal Teacher Expectancy 

37. No. of Undergraduate Courses Related to Rqdg. 
38* No. of Graduate Co-arses Related to Reading 

39. No. of Ins'^rvicG Hours/Month 

40. Minutes per week (MPV:) Preparation fcr Reading 

41. Kin. P/W of Tc^.chc- CoordinaLion Tiiaa Coc Rdg. 
42 • fifVl Coordination for Read. 

^ Toachor absence 

MPW-HoH'-instr-iccional Heading Activities 



Interactions 

63. High Performing Students by .MPW WGI, SGI 
IH, II by the Teacher 

64. MPW Total Reading Inst, by Student Sex, 
Age, No. of Days Absent, No. of Pupils 
in Redg Class, High and Low Performing" 
Students, and Teacher Experience 

65. Student Sex by Teacher Sex 

66. Teacher Age by Teacher Age 

67. Teacher Experience by Teacher Experience 

68. Instructional Materials by High Perforroi 
Students, Low Performing Students, 
Teacher Preparation Time^ and Teacher ¥e 
Esqperience. 

Performance Measures 



69. 
70. 

71. 

72. 
73. 



Raw Score (plus 400) on 4th Test 
Adm., CRT Ley. 4 
Raw Score (plus 500) on 4th Test 
Adm. , CRT Lev. 5 
Student Voc. AD*=S on June 1974 CAT 
Student Conp, ADSS on June 1974 GAT 

Student Total Reading ADSS on June 

1974 CAT 
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nd Standard Deviations* of Selected and Implied School 
Variables in the W-H Model of Student Achievement 



Variable 



A 

(N=567) 



District 
B 

(N=947) 



C 

(N=479) 



D 

<:n=523) 



Student Age 
Student PEP Ability^ 
Student CAT Ability 
Teacher's Age 
Teacher's Dogree Status 
Number Pupil's in Class 
Percent White 
Pexcent Unskilled 
In's. Materials Index 
Sthool Effect A 

B 

C 

D 

E 

F 

Tliae Variables ^ 

Teacher Whole Group Ins, 
Teacher Small Group Ins, 
Teacher Individual Help 
Teacher Ind. Instruction 
Total Teacher Time 
Total Specialist Information 
Total Paid Aide Ins. 
Total Unpaid Aide Ins. 



21.78 ( 1.71) 

32.93 (10.45) 

.00 ( 1.00) 

43.49 ( 9.60) 

6.85 ( .80) 

30.97 ( 4.26) 

89.03 ( 8.71) 

25.97 (16.65) 

9.14 ( 3.14) 

.57 ( .50) 



5.93 ( 2.81) 

7.82 ( 2.26) 

2.63 ( .91) 

2.30 ( .00) 

8.89 ( .69) 

2.52 ( 1.01) 

2.30 ( .00) 

2.39 ( .68) 



22.20 
28.07 
.00 
39.65 
6.01 
24.61 
83.02 
37.22 
11.33 
.11 
.20 
.06 
.18 
.17 
.07 



2.00) 
10.24) 
1.01) 
12.15) 
1.08) 
4.64) 
18.15) 
37.51) 
4.16) 
.31) 
.40) 
.24) 
.38) 
.38) 
.26) 



5.42 ( 2.91) 

7.53 ( 2.37) 

3.09 ( 1.40) 

2.74 ( 1.56) 

8.59 ( 1.50) 

3.37 ( 2.27) 

2.88 ( 1.77) 

2.36 ( .56) 



^>1.91 ( 2.27) 

.00 ( 1.00) 
28.60 ( 7.45) 
5.86 ( .91) 
20.81 ( 4.10) 
28.17 (28.71) 
60.14 (35.08) 
10.33 ( 4.01) 

.41 ( .49) 



.38 ( .49) 



5.50 ( 3.11) 
7.81 ( 2.48). 
2.62 ( .97) 
2.91 ( 1.94) 
8,83 ( 1.78) 
2.85 ( 1.57) 
3.50 ( 2.36) 
2.47 ( .98) 



21.57 
30.68 
.00 
37.19 
5.53 
25.15 
63.95 
38.09 
10.92 
.47 
.19 



( 1.93) 
(10.14) 
( 1.00) 
( 9.79) 
( .75) 
( 4.32) 
(32.75) 
(30.92) 
( 3.31) 
( .50) 
( 



4.39 ( 2.70) 

7.29 ( 3.12) 

3.45 ( 1.70) 

3.08 ( 2.18) 

8.91 ( 1 ."25) 

3.41 ( 2.35) 

2.70 ( 1.42) 

2.41 ( .73) 



Interactions 



Pre-CAT by WG Ins . 
Pre-CAT by Sii ±ns. 
Pre-CAT by Ind. Help 
Pre-CAT by Ind. Ins. 



.09 ( 1.05) 

.10 ( .86) 

.10 ( 1.14) 

.06 ( 1.50) 



.20 ( 1.00) 

.13 ( 1.10) 

.14 ( 1.05) 

.27 ( 1.01) 



.05 ( l.Ol) 

.11 ( .79) 

.19 ( .86) 

.18 ( .91) 



.05 ( 1.07) 

- .33 ( 1.05) 
.13 ( 1.03) 

- .06 ( 1.01) 



Note: A '•— in this table indicates variable does not apply or was not avail- 
able in district. 



^Standard deviations are in parentheses,. 

^PEP tests are statevride ability tests given in 3rd and 6th grades in New York State 
^Total Achievement Development Scale Scores on the reading portion of the California 
. Achievement Test-19?0- norms. 

^All time variables are natural log transformations of minxites per year per studnet. 
All interactions involve variables in z-score form. 
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Table 6 

Zero-Order Correlations Between W-H Model Factors and 
Teacher Time in VJhole Group Instruction by School District 







District 






Variable 

1 


A 

(N=567) 


B. 

(N-94?) 


C 

{IH79) 


D 

(N=523) 


Student -Age 


-.22^ 


. .14* 


.10 


.10 


Father's Occupation 


.03 


-.02 


.07 > 


.02 


Teacher Age 


.12«- 


.05 


.25* 


.23* 


Teacher Degree Status 


.07 


.44* 


.03 


.35* 


IMRU 


.15* 


-.05 . 


.29* 


-.66* 


Ntimber Pupils In 
Reading Class 


-.12^^ 


.la* 


.01 


.15* 


Percent White In 
Reading C].ass 


-.13* 


.09 


.14* 


-.19* 


Percent Worki.ng Poor 
In Reading Class 




-.14* 


-.06 


.14* 



*p<.05. 
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Table 7 

2ero-Qrder Correlations Between W-H Model Factors and 
Teacher Time in Small Group Instruction by School District 



Variable 


A 

m=561) 


District 
B 

^N=947) 


C 

(N=479) 


D 

(N=523) 


Student Age 


.14* 


- .08 


- .01 


- .50* 


Tjj f-Ti -iT* ' c ion 


- .06 


.03 


.11* 




Teacher Age 


- .30* 


- .07 


- .39* 


- .24* 


Teacher Degree Status 


- .09 


- .08 


- .21 * 


.07 


IMRU 


.15* 


- .04 


- .16 * 


.59* 


Number of Pupils in 
Reading Class 


- .19* 


- .26* 


.11 * 


- .13* 


Percent White in 
^ Reading Class 


- .07 


.02 


.01 


- .03 


Percent Working Poor/ 


.34* 


.15* 


- .10 


- .03 



Unskilled In Reading 
Class 



* p ^ .05* 



Table 8 

Zero-Order Correlations Betv/eea W-H Model Factors and Total 
Specialist Tin© by School District 



Variable 



DLstrict 

A . B C D 

(N=567) (It=947) (N=L79) - (N=:523 ) 



Student Age — .08 -.04 .03 

Father's Occupation — -.10* -.0? -.10 

Teacher Age ~ -.03 .10 -.01 

Teacher Degree Status — -.06 .02 .06 

IMRU — -.12* .11* .09 
Number of Pupils 

In Reading Class — -.20* .04 -04 
Percent White In 

Reading Class — -.28* -.20* -.10 

Percent Working Poor/ 
Unskilled in heading 

Class — .26* -.08 .12 



There was no variation on Total Specialist Time in this district. 
* P4..05, 



Table 9 



Zero-Order Correlations Between W-K Model Factors 
and Total Teacher Instructional Time by School District 



District 

Variable , A B C D 
(N='567) (N=947) (N=479) (N=523) 



Student Age 


-.10 


-.01 


-.05 


-.19* 


Teacher Age 


-.04 


-.14* 


.05 


-.16* 


Teacher Degree Status 


.03 


.14* 


-.04 


-.01 


IWtU 


.14* 


.21* 


.03 


.17* 


Ntanber Pupils in Reading 
Class 


-.04 


.11* 


.04 


-.11* 


Percent White in Reading 
Class 


.05 


.03 


.22* 


.14* 


Percent Working Poor in 


-.07 


-.16* 


-.01 


-.11* 



Reading Class 



*P (.05. 



•fable 10 



Correlations of the School Factors Vath 3rd Csc&de 
PEP^ Reading Scores by District 



Vai'lcble 



District 
ABC 
(1^567) fM=9A7) (N=479) 



Student Ago -.08 

Father's Occupation .12* 

Teacher Agg -.01 

Teacher Degree Status ..02 

MRU '1^* 

Kuntoer of Pupils in 

Heading Glass .09 

Percent VHiite in 

Reading Class .08 

Percent Working Poor/ 

Unskilled in Reading 

Glass ~.C6 



-.15* 
.19* 
.12* 
.01 
.03 

.25* 

.26* 

-.24* 



-.06 ' 
,32* 
.06 
.06 

-.02 

.It 
.41* 

-.27* 



Note: A dash indicates that the variable does not apply to that district or 
was not available for that district. 

*PEP is a general ability test given in New York State in 3rd and 6th grade. 
* p <.05. 



Table 11 

4 

Zero-Order Correlations of the School Factors 
with Total Pfe-a^T^ Reading Scores by Di&trict 

District 

Variable A B C 





fN=567) 


fN=947) 


(^^+79") 




student Age 


.35* 


.18* 


.17* 


.26* . 


Father's Occupation 


.15 


.23* 


.31* 


.46* 


Teacher Age 


.09* 


.11* 


.06 


.25''- 


Teacher Degree Status 


.17* 


.19* 


- .01 


- .09 


IMRU 


- .11* 


.02 


- .04 


- .18* 


Number of Pupils in 
■ Reading Class 


.18* 


.24* 


.43* 


.08 


Percent White in 
Reading Class 


.28* 


.26* 


.49* 


.59* 


Ferceut Working Poor /Unskilled 


- .09 


- .29* 


- ,23* 


- .43* 



in Reading Class 



^California Achievement Test total Achievement Development Scale 
Score. This score is considered a pre-test score in the research design. 
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Table 12 



u*.der Correlations o£ Allocated^ Exposure Time 

, :.aai Sl:u4ent Reading Achievement? in Four School Districts 



District 

A B C & 

(N«567^ rN^947^ rK^479> fN^523 ). 



^,:'ruf 'ii"" uter> per Year 



tfhole Grou^p Teacher 


- .07 




.18* 


.07 


.07 


Snail Grciy. Tc-rcber 


- .07 




.04 


.15* 


- .29* 


IndJ.vidvisl Help by Teacher 


- .09 




.09 


- .03 


.31* 


Individualized Ins. Teacher 


.00 




.02 


- .01 




Total Small Group Ins* 


- .09 




.13* 


.14*, 


- .30* 


Total Individual Help 


- .07 




.15* 


- .18* 


.13* 


Tnl"j*1 Tndi vidua llzed Tns. 


- .07 




.27* 


- .16* 


- .13* 


Total teacher Ins. 

< 


.00 




.11* 


.19* 


.07 


To«:al Steciallst Tns- 

\ 

Total Paid Aide Ins. 


-.22* 




.35* 


- .22* 


- ,32* 


.00 




.33* 


- .21* 


- .09 


Total Unpaid Aide Ins. 


.01 




.11* 


- .04 


- .18* 


Aptitude 












3rd Grade PEP Test 


.53* 




.60* 


c 


,. .54* 


January, N '74 GAT 


.87* 




.88* 


.84* 


.88* 



^Achievement as measured by the June^ 1974 Total Achievement Develop- 
ment" Scale Score in reading on the California Achievement Test. 

All time variables are in natural log £orm. 

^Not available in this district ♦ 
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Table 13 

Zero-Order Correlations of Aptitude by Time Interactions and 
Final Student Reading Achievement in Four School Districts 



Variable 



District 

A3 CD 

(N:=:567) (M=:947) (N^479) (1^523 ) 



Pre-CAT^ by Total Whole 
Group In's. 

Pre-CAT by Total Small 
Group In*s. 

Pre-CAT by Total 
Individual Help 

Pre-CAT by Total 

Individualissed In*s. 



.24* - .09 
.10 - .05 
.10 .00 



.07 



.06 



.19* 
.25* 

- .19* 

- .13* 



.13* 
.24* 
.15* 
.03 • 



California Achievement Test; total Achievement Development 



Scale Score on CAT pretest.' 
*p<.05. 



Table 14 



« ^icii iOstim^ites of Final Student Performance Based on 
'\ / Led School Variables in the V/-H Model of Student Aclidevora-viv 





A 


B 


C 


D 






(N=947) 


(M=479) . 






308.44 


398.50 


283.54 


i 

371.79 


Studeni PiiP Ability ' 


1.05 


. .89 


- .37 


1.07 




.79* 




.64* 


Studeno CAT Ability ° 


49.80«- 


52. 81^^ 


46,73^ 


. ' 51.68* 


Teaclier's Age 


.05 


.04 


.19 


.45* 


Teacher '3 Degi'ee Status 


3.06 


-.83 


.53 


2.63 


Niimbfir Pupils ii:i Class 


.27 ■ 


.12 


1.28 


.'96 


Percent V.l-J.te 


.73* 


.11 


.77* 


.12 


Percent Unskilled 


.12 


.02 


-.01 


.01 


In*s, Materials Index 


.17 ■ 


.24 


.81 


-.41 


Schoul Effect A 


-1.20 


-i.97 


43.93* 


-14.25- 


School Effect B ' 




3.26 


33.61 


3.53- 


School Effect C 




10.81 






School Effect D 




10.04* 






School Effect S 




5.71 \ 






School Effect 





10.83 






Tjjoe Variables ^ 








- 


Teacher V/hole Group Ins. 


.46 . 


.50 . 


.45 


-2.01 


Teacher Sm. Group Ins. 


.29 


.70 


1-38 


-.96 


Teachw" In ' d Kelp 


1.06 


-1.75 


2.51 • 


.22 


It«tcrief'^"ji-u Ins. 




.67 


-.>5 




Total Specialist Ins. 




-2.30* 


-1.78 


-3.56* 


Total Paid Aide Ins. 




-3.11* 


-1.71* 


• .57' 


Total Unpaid Aide Ins. 


2.54 


-2.21 


1.71 


r5.63* 


Interactions °- 








-6.00* 


Pre-CAT by WG Ins. 


-1.38 


^ -1.37 


.65 


Pre-aT by SG Ins. 


-2.27 


-1.46 


2.34 


-3.73 


Pre-CAT In'd Help 


1.02 


' .22 


-2.68 


1.75 


Pre-CAT b; In'd. In's. 


.33 


-4.65* 


-3.08 


-3.84 


^2 


.88 


.89 


.87 


.90 




.78. 


.80 


.75 


.81 



Note: A " in this table indicates that the. variable does not apply to that 
^ district or was not avedlable in that district. 

^PEP tests are statewide ability tests given in 3rd and 6th grades in New York State 

^Total Achievement Development Scale Scores in reading on the Califorra.a Achievement 
Test-' 1970 norms. This is a pretest, control for ability., 

^AH time variables are natural log transformations of minutes per year per student, 
d 

All interactions involve variables in z-score form/ 
* p i^O^ for t values. 
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Standardised Regression r,:*"'Lr 
Based on Selected and Implied School Scri 



..rilc'ven'.t-.n*: 



/ 



•Variable 



Student Age 
Student PEP Ability^ 
Student CAT Ability'^ 
Teachexf^s Age 
Teacher's Degree Status 
Kuniber Pupils in Class 
Percent White 
Percent Unskilled 
Ins. Materials Index 
School ^Effect A 
School Effect B 
School Effect C / 
School Effect D 
School Eff^ect E 
School Effect F 

Tixsne Variabl^s* ^ 

Teacher yiiole Group Ins. 
Teachpr S'^*'^'^^ Groun TnR. 
Teacher Individual ijielp 
-teacher In*d. Instruction 
Total Specialist In's. 
Total Paid Aide In*3. 
Total' Unpaid Aide In*s. 

Interactions^ 

Pre-CAT by WG In*s. 
Pre-CAT by SG In*s. 
Pre-CAT by In*d. Help 
Pre-CAT by In*d. In's. 











A 




c 


D 




• * • 




(:m-^523; 


.03 


• ,01 


.03 








.09 ^ 




.7<V* 


,68" 


,69 - 


'.01 ■ 


.03. 


.02. 


.06 * 


/ .04 


-.OX 


.01 


.03 


,02 


.01 


.08 


.06 


.10'^ 


.03 


.32* 


.05 


.03 


,01 


-.01 


.00 


.01 


»01 


.05 


-.02 


-.01 


-.01 


.31* 


-.10 




.02 


.23 


.02 


•■«•«» 


.O'l 






mm — 


.05* 




*4 w a 


-mmm 


.03 
.04 







.02 
.01 
.02 



.03 



-.02 
-.03 
.02 
.01 



.02 


.02 


-.07 


.02 


.05 


-.04 


-.03 


.04 


.00 


.01 


-.02 


-.09* 


-.07* 


-.04 


-.11* 


-.08* 


-.06* 


.01 


-.02 


.02 ' 


-.05* 


-.02 


.01 


-.09* 


-.02 


.03 


-.05 


.00 


-.03 


.02 


-.07* 


-.04 


-.05 



Note: A • In this table indicates that che variable does not 
apply to that district or was not available in that district. 

^PEP tests are stat^ide ability test given in 3rd and 5th grades 
in New York State. 

' ^Total Achievement De/elopment Scale Scores in reading on the California 
Achlevcnnent Test 1570 nonns. ^ 

^All time variables are natural log transforraattons of minutes per year. 

**A11 interactions involve variables in z-score form. 

*p C.05 for computed jt values. 
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Table 16 



' l^G-^rebidon Estimates oH Final Student Achievement Based oh Selected 
'.Gael Vai'iabies and Total Teacher Instructional Time by School District 



J 

Var-iable 



District 



A 



B 

(N-947) 



C ^ 
(N=479) 



CcnsiAnt- 

Stud«:nt Ags ^ , 

Student PEP AbiUtj-;; \, 
Stvdeni GAT Ability^ 
Teacher's Age 
Teache:?'s Degree Status 
NuDcber Pupils in Class 
'Percent White 
Percent Unskilled 
In's. Materials Index 
School Effect A 
School jiff ect B 
School Jfiff ect C 
School Eifsct D 
School iSf feet E 
School 3ff ect F 
Time Variable^ 
Total Teacher Time 



345. P5 

1.05 

.50*, 

49.9^ 
.10 

. 2.67 
-.05 ' 
.69* 
.12 
■ .41 
-3.53 



-1.06 . 
.77 



368.01 

.71 

.89 
55.44* 
.07 
.19 
.20 
.05 
-.01 
.23 
-4.99 
-.02 
9.32 
5.7| 
4.0I 
9.64 

.89 
.79 



290.02 

-.25 

49.^* 
.18 
-.02 
1.59 ' 
.66* 
-.02 

. .32 

40.60«- 
29.21 



1.36 

.86 
.74 



0 



-•30^.54 

1.15 

.75* 
55.45* 
.44* 
' 1.95^ 
1.25* 
• —.04 
.01 
.40 
-20.9^ 



2.03 

. .'89- 
.80 



Note: A "-" iridicates variable dees not apply or «-as net available in disu'ict , 

*PEP tests are statewide ability tests given in 3rd and _6th grades in New York State. 
^Tojjal Achievement Development Scale Scores in reading on the California Achievement 
.Tests — 1970 norms. 

^Time variable is in natural log form. 

* p<.05 for computed t values. . . - ' • 
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